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(71) We. BEECHAM GROUP U!^^D.J^^^^^^^ 
Road Brentford, Middlesex ^"ttt SHn^d Ae Sod by which it is to be 
we pray that a patent may be grated to us any ne me^^^ statement:- 

performed, to be Partitulfy ^"^"^^ ZLntd release of a veten.^ 
' IJ^SV^^^^^ p^r^pSoffiuch devices and a method for the. 

Ruminant animds. PaS^yj^^^-^/^-^eS^^^ 

SiSSnSS^^^^^ 

IS release veterinary medicament ^J^^ X prolonged retention m the 

of time, and therefore achieving S^^^ narrow first configuration 

ramen is obtained by the devices leaving a re^^^^ a relative y 

X:h allows the devices to ^e f W/Z^^i^^^^^^ are caused to assume m 
broad.second configuration which th^^^^ „f the rumen . 

in the rumen thereby hindering or Preventing meirp ^ ^ ^^ed in the Patent is a 
20 A typical ex/mple of such a dev«=e ^"^ffi ^^/^^j^^rol of bloat in cattle, 

plastic cylindrical capsule eontaimng a dete^cnt l^or tne 
¥he capsule is 150 long ^d M m^^ 

administration), and consists ^^fL that the two half-cyUnders spring 

25 hinges are made ^V^.t'l^iTtooS^^ out through.the rmnen or to 
apsSt in the rumen and thus become too wiac ^ contwns a gel of etlyrl 

be regurgiteted through *e oesophagus Eaen n^^^ j^^j ti,e gel by 

ccllutose containing the desired anti-bloat ^^ft wnwn is wa constructed so 
S rmen fluids over an extended P.«"°d «f ^^^^^^^ after 

•^'^'^A^nother example of such a dev^e^f^^^^^^^^^ 

shaped' ring made o[ '^.e*?'! to ^^^^^ f^S*"- °^t 

,5 For administration the ™8 '«.*»f„f°'T.KSue to the resUience of the.nng it 
?:SsSSs^rSj^K»n t^e^^^^^^ or hindering regurgitation 

*"lfhas now been fo-d that *e d^^^^^^ 
40 . medicaments ean be obtamed by^^^^^ 

polymer sheet, which sheet has a sBe anfl com^^^^^ ^ ^^^^^ hich 

Sai^ow enough for adnumstration and yet m^^^^^ particularly surprising .as 

it is sufficiently broad to «°^/olS'K?s simpUJ, cheap, strong and easi y 
nowhere in U.K. Patent No. 1318259 is tms sirop • ^ 

45 Eufactured solution to *«P;o?X Patent 1^^^^^^^^ 

£Si^t^c»"S?ef«S^^^^^ the plasuc cylindncal 

"^''P^KrdtjI^fth^^^^^^^^^ P"vidcs^ sustained release rumen device 
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insoluble po ymer, the medicament reR^^Jtf. 'h . h»,\ mav be constrained in 
Ihe sheet Ling ^v^^i-tf ^^^^^^^^^ and. on release of 

a first configuration suitable for oral f^^f^,^ configuration to adopt a second 5 
the constraint, may move re|aMY«„'Vi^*de^ceT the rumen, the device being 

medi»vir» wSr«»^ io 

When used herein the term ' Vater-soluble po^^^^^^ a polymer having 

a solubility in water at 39;C ^ no^^^^^^^ ,^ ^er and 

The sheet may be made from any P,"^^; '„ " ;„ a pos t on which 

v^hich is sufficiently r««iUent t" b^^^^^^^^^ relative to 15 

allows oral admmistration and which 's. J^^'^IS?^ size o^ the sheet must be such 
this constrained position an Sr^/'S^ilnUy^ g^^^^^ area to 

that in this op?" PO^t^^/lffl worke"^^^^^^^ by simple experiment to 

oroDerties thereof have been discovered. ..u-iy suitable sheets can be 

ZfVo^ i^ArS^'^^S^^S ^^s. copolymers will 

^°"^hVKiSsC^4|^^^^^^^^^^^ 

for which they are intended By way f «^P]^;S[h 3 'o^^^^^ for cattle 

thickness 1 to 3 mm.. a'«n8* ^ to 8 cm, and a wi^^^^^^ 4 to 7 cm. 

suitable dimensions are respectively 2 to ^ "J""^' ' ^° \ ^t^r solubility and b 
Provided.the veterinary medu^amen Jg, ^^.^'^^"^^^^^^^ may be used. 

''l&Sr'.ra^^^^^^^ from morantel. pyrantel, 

tetramisoie, levamisoje, or a salt thereof. ^^^^^ ^^^^^^^^ 

coccidiostats, vitamins, mineral supplemente (sucn as copy 
magnesium), growth promoters and the l|Ke. the sheet that the 

The medicament must not «f S^'^^fffi^^K^^^ represent 30 

tS'S^J^^^SiJCT^S^^^^^^ '^"^''^ '''' 

"SJvided the sheet retains its - "^'d^Kttrof "me*for*^w^^^^^ 
„,cd£^ent di^P^T'^-^l^/l^ thf nltuC o^^^^^^^^ ^"e species of 

sustained therapy is 'f'J^^^l^^^JSiJl enable suiuble relative quantities for 
animal being treated. Simple «*P^"meni wm cuou example, with 

ISy medicament PO^rmer ^^Vf f^^^f 4 1 foTshTep a^d 5 to 10 g. for cattle is 
morantel citrate we have found that z to 4 g. iw v 

suitable. , ,. j „nrticularlv useful embodiment 

From the aforesaid it will be realized that one ParJW ^^ye anthelmintic 
of the invention provides a devjce sheet is of a s ze 

dispersed in a sheet of t*/!? ?f 'Z^le a position which 

irrrtS^at^^^^^^^^^^^ ---pable of moving relative to this 

n^flXt^SLl:!^^^^^^^^ ^ — " ^ 

'^^^tSI:^^^^^^^^^^^ JcMSS p^fferr^ch 

veterinary medicament dispersed '"^/^f J;*^Uon such that it is capaW'; 
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. — . ♦t,;c «ndtion to retain the device therein; 

The presence of the ^oaung uic 
medicament from the sheet to be variea. further vary the release 5 

medicamen ^^j^ ^^^^^^ '"'^"ttLVadable f£ may for example 

^ properties of the sheet. In the "S, e%ra& de"om formin^ducts and 
be water soluble and/or ^}^^«^}\^!u^ mm wih the surface of the sheet to 
channels connecting the free surface of ''"i" ;"^te these pores and act upon 
S t is bound. Tlie rumen 1^^^^^^^ 10 

n will be apparent that the relef^^^^^^^^^^ t^^t^ r.^'l/^^iS^^ 
desired by yaryW the percent^^^^^^ surfac filler in the h m 15 
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desired by varying the percentage "^l^^lfTri^iM^ filler in the film. 
fhSess of the film, and ^he perceW o he degra ^o^ ^ ^ 

Suitably the film .coats both surfa^^^^^^ . ^ ^^^^ the edges of the 

reHn^ivS^SrSe^^^^^^ 

fcbeenfoundthatwh^^^^^^^^^^^^^ 
l^c«VetSa i?ci?d<" cipouts such as sUrch and lactose. Starch . 
' Pl£ly'?heAicknessofthe film will be 0.1 to 0.5mm.. more suitably 0.2 to 0.4 
^ """ preferred devices of this nature have sheeU and coating fUms made from 

such as morantel or a salt thereof . ethylene-vinyl aceUte copolymer 30 

30 Most preferably the device has a sheet ot ' j q to 1.5mm., ^d 

^ UE 631 containing 60% morantel cimrte j^^^^ ^^^tate copolymer EY 

coating films on both «"-Jac« of the^^^^^^^ ^ 
902 containmg 35 to Wo suircn anu « invention may be further varied oy 
„ formfnt atKTef l^tSl ^eS^-^^^ we have found that the best results 

applied to the device by the .throat °f Ae a^^^^^ ^.^j.^ to hold it in 

oreferred that some constraming means associaieu ^^^^^ ^j, ^ 

thte Son for administration P»n)oses. m consM^^ ^^j^,^ ^^^^^ ^t 

ufs qSickly removed in the ™men envmmme^^^^^^ ^^^^ b „y 

is in the rumen n the manner of the myenuon. i to j j administration, 
element that is able to hold the device « >ts WMtrane^osnw^^^ ^^^^^ 
bS really dissolved, df toyed rupj.^^^^^ ^emo^, ,^,ti„ stnng. 45 

S~ p» °M adhesive, and water soluble 

P^P^^iie device is suiubly formed into its constrained position by folding or rolling 

"P *A?^ottrai„ed device -y be^c^ted^w^^^^^^^ 

dlvicTSTS^^^^^^^^ '^"""'^ 
'^nfe devices will suitably weigh around 5_10g. for sheep and around 6 to 20g. 

control or prophylaxis of disease. orcparation of the devices of the 



50 



60 



10 



. — — r^wmerthrouRh a roll mill, which mill 

bm not to decompose 

heated to a temperature sufficient to soften i^^^ ^4,^ mill, and 

relative position m a press, v j 

ethylene vinyl wii and cm long. . ^ _ . . . 

approximately mm. J^"^K7jifiw^ <;°'"P"'fft^iiJ tKbc 

The sheet 1 is coated by two R ^^ 5^3^^ thickness of 0.3mm. The edge 

Fig 2 shows the device ro^'d up fw admin «r j^ye adhesive. After 

configu ation by a strip of C unsticks under the action of the 

XiSistrationp^r ono^tiK^heep, t^^^^^^ i„to a subsuntially flat 

EXAMPLE 1 

Devices ijf P»^" '^^shcet containing 50% morantel 
in Ae following Table 1. 

TABLE 1 

sheets 
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EXAMPLE 2 



Devices comprising jhee^^^^^^^ containing a 

The following method ",^!^^?/^'v^r(graSuE ^ with an outer skin 
centre core of 65% morantel crtrate^ \g7ade IJE l31). , 
containing 50% lactose, ^O^ ^.^/^^^ 

The •n^]"'^y^°/3'*;on ftw^^^^^^^^ heated to a temperature of 100 C. 
Silt to'?he methoddescribed in E^^^^^^^^ ^^^^^^^ presskg 20g 

A thin sheet (0.2-^.4 mm. thicK), 01 inib temperature of 100»C and 

t^.'S^^^^t'^^i& Ay^^' ^" - - " ■ 

with 35b E.V.A. (grade UE 630 on a two rou mm, j pressed mto 

TSc is described previou^^^^ 

sheets I mm, thick withm a steel irarae VJ"""" of 100°C and pressure of 2»U 

folished" ed plates for two ""nu^jSrWade^^^^^^^^ " 
Vo cm-» Melinex (Mehnex is a Regiaerca , ^ ' ^-ilv from the press. 
fS mSl to enable the matena^ to re^ased easny ^ 
^^""Ihrrmal sandwich was prep^^^^^^^ 

containing 65% morantelcjtrate and 35^^^^^^^^ 1 tes in a press ^ 

Z^tUZS^. pVi foil'was used as a facmg material as 

''^^Tamples for in v^^^SSeS te^'Sj^eJ^^^ 

either by scalpel or gu'>^ii"5:,K^*LSrt^^^^ morantel. starch and 



was 2x3cm. 



TABLE 2 

Constituents of alternative sandwich devices 

Inner Core 




Materials Used 
Polymers. Ethylene vinyl acetate copolymer. 



Trade Mark 
Type 

Vinyl acetate 
content 
Melt flow index 

Density 
Address of 

Manufacturers 



Ultrathene 
UE631 

18-21% 

941 Kilos m-^ 

tJSI Europe N.V. r.u. 

Box 529 B-2000 Antwerp. 

Belgium. 



Ultrathene 

EY 902 
41.7% 

4.05 

967 Kilos m-^ 



£t?£»5^r5vaiiabU from Sigma Chemical Co.. Kingston-on- 
Thames, Surrey. 

EXAMPLE 3 

In vitro Drug Release Test ^„-ared in Example 
The release of mprantel from certain of the compositions prepare 
2 was examined in vitro. 
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- Four samples of each -inpoMti^^^^^^^^^ 
bottles contaii^ng 20 ml of Pho«I^'^t.''^^"^d|J ^ Se compositions containmg 
of a amylase enzyme (ex B. s"btilis) was afldeo to 

starch. In the test, the botUes were contmuousty r^^^^^ 4 days 

of 390C. The samples were changed to frwh&otues o m ^^^^^ ^^^^^^ 

and thereafter once or twice a week m ^o^jj^l^^^ at 325 nm after 
u,pre assayed using a Beckmann U.V. !>Pf ""^"P" ^ breakdown products and 
Tal braTofwith staUrd drug/o«H"^|^ Jg, t a RegS^d |rade Mark) 

the devices and/or their inclusion levels. 
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EXAMPLE 4 
Trial 1 of Devices, in Lambs 

Composition. «ei^t and^i« o^^^^^^^^ 5 
These comprised *f morantel citrate plus 40/, polymer c. v ./^ 6^ 

5 2.containingacenlrelayerof60/omorant 

'° Device C 40% starch+60/i E.V.A. Igraa 

, o. nevice A- second outer layer as Device B. 

1.6 mg/kg/day. 20 

- ^ '^^zs^-^' " 

« 8 (days 1. 29 and 57). 

" Group 3 Rumen device A 

Group 4 Rumen device B Qj^en on day 1 

Group 5 Rumen device C 

Group 6 Rumen device D 30 
The lambs v.ere a ^S^CigSf oz. 25 kg. were about 8 weeks old. 

conventional doang gun. 35 
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convcnuonai uuaiwe e — 
at week 1. after f had any co»°ts.^ntiw single 

in most animals. 45 

Counts in animals from groups o <i 
groups A and D. 
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(iii) Post-mortem worm counts slaughtered at 4. 8. and 12 weeks after 

^ Three animals from ^fJ^Jl°''^. Sipal worms present durmg the 
the devices were dosed (week 0). The P™^^? . n,„atodirus and a few 
experiment were 5/.""©^^'^^ g^'^tk^Bewe^ weeks 8 and 12 numbers of 5 
Trfcfto5/rorigyto durmg the Hret 8 WMK^^^^^ B„„oitom«m appeared. No 

Triehostronevlus mcreased ana 

. The drug was mactwe aganst ^trongyww ^ Trichostrongylus and 

At 4 weeks, low numbers "f.^f^^ treated animals. In the group which 10 
Chabertia were recovered f^o-^.^f^J^^-t'o numbers were almost a^ 
S^^^ttrat^d'cSS^ ?r(SK*ough at least 50% were immature 

^"^t 8 weeks f er do.n. w^^^^^ -^^^Zc^^^'^'^'^i "^^'1 
D had increased and of tliese at jeast 5U/„^= numbers in the animals with 

12 weeks, worm number re^^^^^^^ SalfsSuoi^Siea^^^^^^^^^ 20 
increased substantially but A^ wS number of worms recovered from device 
Ks * VanTS wC&^ied%he^?^nation of a drug release withm the 
devices between weeks 8 and 12. 

Retention of devices in the Rumen 25 
This was satisfactory. 

^"ffiTrial showed that the devices tested gave prolonged effective leveU of 
morantel citrate in the rumen. 

EXAMPLE 5 3, 
Trial 2 of devices in Lambs 

following compositions: 

11 ll'kWoi'-^S'M.'- 33./. ,™» ^ 
content. 

C. and was about 2.5g for device D. 

^"""^Sy lISSl,s were used for the anthelmintic test; these were divided into six 
groups of 12 and treated as follows: 

8S i S^hSKStrnuJ^th morantel citrate at 10 
7 (days I, 29 and 50) 
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nf Fm counts— Ncmatodirus . „ nf i m e o e were mMntwned during the 
the Sol group, counts m excess of 100 e-P-^ ^ ^ of morantel at 

WeCKSU, t aiiw „:„tQinpH With". 



Tevd counu were maintained with: 

Device A for 7 weeks 
,5 Device B for 6 weeks 

Device C for 5 weeks 
Device D for 8 weeks 

after which increases occurred. 



Device A for 7 weeks 
Device B for 6 weeks 
Device C for 5 weeks 
Device D for 6 weeks 

^"S Wrwl-btained^^^^^^^^^^^^ species except Stron^loi^ and 
35 TriJ^ts in aU animals treated with devices. 

^''"ISVis trial demonstrated that the devices tested gave prolonged effective 
40 Icveh of mSSntel citrate in the rumen. 

EXAMPLE 6 
Devices containing Levamisole > 
The following deviclf were prepared in the manner of Example 

^^^'fnnS laver 40y levamisole HCl in E.V.A. grade UE 631 
« O^ter Sers- E:v1a. grade EY 902 

D'^^'" flayer- 40% levamisole HCl in E.V.A. grade EY 902 

8rr \fe l'vilSe^^T02 and were cut into 30x20x1.2 cm.mm. 
* samples for in vitro tesUng. 
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EXAMPLE 7 
In viuo Test of Example 6 Devices 
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«*» p.iy»« K "i'-"' " *" ° 

more rigid UE 631. 
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Test 2 




- lest 1 was repeated but under more — temperature eontroi (36»C). The 

is Jefe'-vely similar to those oht.ned in Test 1. 

^""tfability of the devices to give prolonged levels of levamisole in simulated 
rumen c<S£ons has been demonstrated. 

Table 4 

weekly release of levamisoU from rectangular sandwtches 

I 40% Levamisole in EY 902 
40% Levamisole in UE 631 ^otal drug content 374 mg 

ToUl drug content 322 mg 
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40% Levamisole in EY 902 
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WHAT WE CLAIM IS:— . .^^nriQine a water-soluble veterinary 
I A sustained rumen device ^^^^^^^^^^^^^^ the medicamen 
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, „„„fim,ration Suitable for retaining the 

« MS. *!""••■» *f " 

it S?.c»»dto. «. dim .0 or n, ^ *» «'» P"'"™' «»'"'" 

S Si'ereof. or a salt erf m«l. .„ anthelmintic represents 

19 A device according to claim i / oi »o. 
40 to 65% of the sheet. «,i,-rem the sheet is ethylene-vinyl acetate 

20 A device according to claim 8, whcwm tne sn^ containing 60% morantel 

^ ^UJSf » cairn S. 

in claim 22 or 25. 
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zt^ T iel'hod according to claim 27. substantially as hereinbefore described 
with reference to Example 4 or Example 5. 

B. J. RUSSELL 
Agent for the Applicants 



PublUhed by The Patent onjj«;^25^Soumamp ^ ^^^^ 
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